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(5 7) Abstract 

PROBLEM TO BE SOLVED: To provide a manufacturing method of 
an electron emission element and an electronic device which can 
individually adjust a height and a bottom size of an electron- 
emitting part in an electron emission element 
SOLUTION: A manufacturing method of an electron emission 
element 20 which emits electrons from a diamond includes a first 
step (Fig. 1 (d)) for forming columnar parts 25 on a diamond 
substrate 21 and a second step (Fig. 1 (e)) for forming electron 
emission parts 30 having respective base parts 36 and pointed parts 
32, in which a pointed part is positioned father toward the tip side 
than to the base part, and emits electrons. 
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[#fF!S#<DSSH] 
1 X-x>y:/£, 

as t * =rr * ma**** * « 2 x r- * y t , 

[IS#H2] tijie^2X7 i -yy<Dtijiex-y^>'^i. 10 
[11*313] fijie^2X7 i -yytcfeV^. ttE*V* 

[n&x 4 ] mem 1 x^ y ytcfc^T, ME2V -v 

K»«0^®fcP3^0-x'X^gC^^Lfc^^HUfB 
tuESfl 2 Xf -y yt43^T , WE3& lXf7 7©lOTEx 

1 Xf-y7*t, 

sijfEemfc^'i'^ ; &vF-&^a^ffabT. s^jsp, 30 

WmfiLt 3 m 2 x r- y y i: s 

tuE^ap t fcfiRiEBs ns fc«tiuEB-?jatam? t 

©HgtcmffitfEPitaS tiSff 5 1 Hi Wit > 
CW** 7] tuE^«tttHg?<OtOIES&gPO^H»c 

fidEy— ntffitaffi^Enfti-rsaiitx 
x„ 

[000 1] 

SSI, ;VF • X5r>3 V • f-fX7* W (F 

ed) »ic*sfliBi*ift«^acffiitf««ift35ffiatm ; ? so 



[0002] 

[6£*©£flj] 5fi^iW(*atl50*aHiDI<WtHi:« 
lc, ISv^^dxU^ ha- ^XO^^lGStc??^ 

7"W (FED) tfagStlTVS. CtUi, FED* 1 

[0 0 0 3] ^LT, C©J;-p^F E DO^/hSHlcffl 
l^WOTttT, ^■V*VF*flW3fc&?Kf-0'' 

[0004] y-f-v^e^FtcioTjgfiK^nrcS^tu 

^?tLTli, WIAfcfNEW DIAM0ND.Vol.13 No. 4, P 28 
(1997)^, #g§f 1 0-3 1 2 7 3 5#&?gteE*Sft 
tcfe.O*5ftl6*lTV>S. U#fcti, F— fcT>yWfc^''f 
^vFfcftftfteiraiLfc^afcBSi? (0i 8#fig) 
3vmi^nT*D. -73, y-Y-v^F-^/s 

*? (01 9#M) »f^nt^5. 

[0 0 0 5] 

a5^x-y^>ytc<J;oTS^tc^s!c5n-g.fci6, S?SSt 
ttJgP0ttB«r»J» , r5Ct^T f *«:^-3fc. £fc, 

©*?;»tH*few:, 7 F*©«?fta»»c*tj- 
* -eois* i: x 5 -y ^ os^asi: l xpmt s c t ^t? 

*&frofc„ C(0rzH>, m&<D 5 -y FO^S^riUft 
S^tc^fcfvS-y F<DJ£S«*/J>S <-T5t, kf^5 
•y FOiSS *MS < £ D > C«JET- ^tiSSSPOIBI?*^ 

[0 0 0 6] *^aji±, ±CHBH*«K*-rSfc»fc*« 
tlfcfeOT**?), ffi?^tUgP©]«5t)SSfll^:»3i»c$iJ 

[0 0 0 7] 
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[0008] *5&mz%%n : ?maim?cDmmft&te£ 

ttff. V F<oa«#5rf«t5f stilts 

u B^j&msp©^^ x^f vy^ss-riu©^** 

©HS&tfXyf ^©^SF^fc^'TSo £<S>^ 
Stff*©^ iSffi^lix -y f- >7<0$kfritffl&? z> c 

[ooo9] £fc, ^faBow^fttaiitfoiiBeDSSSfc 

[ 0 0 10] S fcv *^,<D@5F&ai^<D^i&&a»j: 

So 

[0 0 1 1 ] 4c^<o«?»UHS?<Dt!B^£ 
tcfcl^T, Mil 7t-yyTc*^T, £V-V^^Fg«© 

&micpi&<D-<?xtr$n*&i8,Lrcmic?4 j r*:^ fs« 

|R]te3if-rS«i^lPl<OX-y^V^ji*©t'J-&*^VX-y^ 
[0 0 12] C©t§-&, Kll Xf •y:rtc:fet,"'TP3}g©^' 
3xyf vy©«73lR]©Ma#>£< SnTt^S 

B5£l±, ^1 Xf 'y7*Ml2Xf 7y©X7f 

s^sstsctTwet, «^&Uigp©iS£«:ii 

Xf 7©i7fy <7*T' ^-f -V * V K»«fcl&£-r 3 S 
^rUSS-r 5 £ t T*3fiJSPT*# 5 fc«>. B^SffiSP©^* i: 

[0 0 13] STfc, #SS8tel6*fl&©flm!ttHJlH t ©H 



y Kott«fl*Mt i xf 7 
[0 0 14] *5Ka»c«S« : fttiB«fO«Jt*j*»i:* 

uss t feffimn i7fy ^©*fM&»»-r a c t «c * o 

ttaaJ^»*^W -V* > <fc r> T tf v 5 -y F 

[0 0 15] £7c. *%W©a?r/UXli, ±IE©£- 

[0 0 16] ^B^ic^sm^f-'WXtcJ;*!^ tr? 

? i mmn t a? sua*? t © r$ icn& «r mat- s c £ 
[0017] *fc ^wos^f/wxtc^^Ts m 

[0 0 18] c©J:^4i«*«ibft«^, ^M»© 

a^a5©p i 3ffl!i{ci±^M*^^$n5o ^lt, y 
-hs<s^9i*n-rssjifii^iis-rsc tx% &2M<d 

•rntf, ^8P^e»©«?isms^iii)irr5o », y- 
40 hnmzmi3&t<Dfflic%mm*wfTM i sg^t 

[0 0 1 9] 

mic^m^mmm^mt^mRum^^u x©» 

[0 0 2 0] [Il^WSH 121 (a) -01 (e) 

so je«r^-rxs0i?fes. *f\ 0i (a) ic^-r.t5 
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ft N ^ffitf {ooi} Soi bSoWB^t€yK 
*>e»*s-s«2 i ^ffiit§o #fc* hi (b) <djm 

X\ SS2 1 ±fcU5?*h/i2 2*JB*U C<D±lC2 
^7t^lcP3^(0®7 l 6tg2 3 a#Jg«Stlfc7* h^X^ 

tfy^te, OTJL(£Rl /xm-|?)5 0jimi:«o 

IC N 7*b7X^2 3©S*K2 3 a*C»jStSttWc 

2 %tSK0' * > - V* 2 o 

[0 0 2 1] Bl (c) lC^*TXgT% lyf 10 

V^SffitcJ;oTl/v ? XhB2 2 0±IH>^*— VlC*fJS 
Lfc^X^gP2 4^je^-r^o HI (d) tc^ 

tli^ g*£2 1 fcKJfctt^VX-y^V^ (Reacti 
ve Ion Etching: RIE) ^SSLT. gffi 2 1 ICJtMSiH^ 

5G>W«*ttl /xm-«2 0 /im£U S«^2 5 <Dfi 

s&ic. a*f*:2 5<oi«gtejtfra*?oJt out. 20 
[0 0 2 2] Sfc. tt«»2 5*»*-r*oK:s«tt>r 

tt«f*2 5#JB«*tlfc» 

o 2 o^. xti. cF«aif02*^triB'fr*rxi: , r 

[0 0 2 3] «ttf*2 5SJ6«tSfc*fcoT so 

t±. SJStt^*vxy^->yJtW©^j£»ffl^Tt»J: 

<. witar. -f*ye-^xyfy^ ecr 

hnVftPJ : Electron Cyclotron Resonance) X 
I C P (RSBS-&:/^X^ : Inductive Coup 
led Plasma) fcJ;*Xy ^ V^Sf*ffllr^ C 

[0 0 2 4] Sfrvt. 01 (e) K^rXST% 

lt n «?»aw3o«B«-rs. 02^. flmftt&n 

3 0 OSt*:H«r*To [sI0fc:*vr -Mc WFftffi8P3 40 
(Hi. fttt«0»^3 6i:CO»ft»3 6*D*»ife* 
«fctt«^*S!SK»3 2t**bT^S. Sft»3 6# 

(cLCTliEg^tt) a^2 

# {001} ffit^rnTi>s^«)T*So Sfc* W'Ftt 
2 0 icsffi^gifrrr s sts«a5 3 2 costas^ 5 

[0 0 2 5] Sfc. ^7XvX7fy^i, iHOO 
R^SSA^S-*52 0 Ot, EJSS 
rtOEfttfO. 1 — 4 0 P a OtlC. 5 P affiW^ 
Ll>) (DgzftT, fSL^lt, CF4 (mo 1) /O2 (mo so 



1) £»0. 2 5<Ofi^5?X»fT, EJE*ffi£tf£fi— 
192 0 010, KlSirtOff^O. l~40Pa (W 

5 P a ftjfttf lA^) 0*frTT*fr 5 C #»i8 
-C«So ^/c. ^7X7X7fv^U ^-T^niS^ 
X^*T*li&<. DC^Xv, Y—ZisiLV h7^X 

[002 6] CCT% *IM^f?«iffif? 20O 

S«Bff*H»-r«CfcT. « : FttHlffl3 0OffiBS:W» 
tS<:i:^T*f5o £7^ y7Xvx7fV^J:^T 
*««nfe«?ttffi»3 0OlS®M«x x-y^-V^Bt 
■rt90tt«f*2 5<oiraa«ctt»L. tfttffl9 3 0O 
ig£fci\ x^fy^SSti©a«»2 soS^Mx 

«>. 6«f*2 5 07X^ hJt^W< bTfe»«> w? 

3»mw3ooflts*fi<-rsci:*<. -rftfc-swF* 

^SemStf 3 0 s c fc * s 0 

[0 0 2 7] iSk **iffiJBmT*Jix Wa^^VH 
fr5&5S«2 l*ffiffltt^5^ AfDXlf^ + S/ 

K^r^-rSC^fcRlfiETSSo S/fcx S®2 1 tt, 

(100) sstcpi^n-r. (110) (1 1 

1 ) Iffi^Ltt^o 
[0 0 2 8] 03 (a) &y@3 (b) tt, 

a^stma5 3 0 o*«««H 2 tc^*rm^atBa5 

3 0^5o 03 (a) OW^Sfcm^fTtt. SSS 

fe, B3 (b) O^ttttflffPtt, eafttt««OS« 
»3 6fc3S««3 2fcOHWC, Egfta«0»t»M»3 

^?nt^5o 03 (a) icTjk-t&mt, itmcm^ 

*ft-WB*T«. 03 (b) te3R1-JB*«:. 

{* (gWl /xmW±) frS^^^JfrS-ttX-y^V^jfeff 

[0 0 2 9] Sfc, *ftSBBJBT?#6n^* : FttUJ»3 

0 0*^95 3 4 ^s^sb 3 6 tcti, fflcjWBRBtfian* 

ffiAtf««. £<DTctb, «*J8«ffiW«tife*HSP3 4 
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^g^3 6le£S^gSS-£T. £V^>F/&Jg 

[0 0 3 0] 04 ^ 03 (b) lC/WffW3 0 

COlf3»ffli?2 OlC. *V-FWS4 zmsTJ — 

5 0*fNtHT'*5. 7V— K»B4 4«\ H^&ttiSB 
3 0 0^^5 3 2 fc#lRjE«2ttTl^So 0 5lc*vr<fc 

*V— FM4 2 fc7V— FWS4 4 fcOBBlctf:. ftrf 

m.&m<omM4 etfiwfztis y-hs«4 o £#v- 

K«S4 2 fcrDHteli. IMS 4 8^R»6ftt^5e 
[0 0 3 1 ] f LT, SSIS4 6^yW5^, S^Sfc 

a*? 2 o t tv — vwm 44 1 ©bicwe** pads 
tu «^ma5 3o^^a5 3 2^^aw^n/cm : ?^ 
7 y — FUffi 4 4 tej&a» 5.* s &.v mas 3 o 

«K4 8 0m^^±tfTy- h«S4 OK: 
jEC^^7X%W5i:s 22i4 7*W^ ^ffi 

S?&aa^it*n^^:SCfc^T€So C^^t, {g 
^»»ffi^3KtiT¥ffi^*ofcS^»3 6lc-> 3 y F* 

as*iasi*rsci:7b^^^o fa. y-ni4o^ 
S-&W3 6<ojaH-et±a:<^iaaP3 4o^h^jslt 

txfcl^U lKv^iS^SP3 6<DJgffi£*fa«B3 4<0Hi 
fLO«E*epiDbfe»-&JcaaB4 7tfj£#So 

[0032] H6t±, 0 5ic^rm^*r/wx5 ooy 

-hmS4 OtCftx.T. g£?SP3 6<0^BlC N SiOz 
10J6II4 iRtfA lfiOy-MS4 0%lflT 
M I S »&*»l8Lfttff^X5 2 *StHT* 
3 G lO^^c, MI Sg^MLf;i^t>> ma^4 
80tB^^:PMbT^SB4 7^t^^K^C 

[0 0 3 3] [I>2ftMBBtt] 0 7 (a) -0 7 

(f) *#!HLT. *5Ha^«S« : ?3Kffl*^OlSBi^ 
5SO»2*ffl0g!B*BiW'rSo 07 (a) -07 (d) 
tC^-TXSTti. 01 (a) -01 (d) tc^*rx@£ 



*2 5OTt5 0 #^T\ 0 7 (e) t,fxtI8T\ 
tt#{*2 5^^<a5»^S i OzXfcfcA 1 K£oT^X 
^Lfctt»Tft«*2 5fc»LT*E»iIS (BXl 0 0 
%) OR«tt^*yxyfv^*»L, «#&2 50?g 

«jcw-«o3is«»3 2*jBfi8-rs. cose«« 

3 2k:|«aa*M-rcfcfc:*oT, £K5e«»3 2*— 
[0 0 3 4] JKl^T\ 07 (f) fc/^tia^ 
10 0. EftSt«OSfeffi3 6WJg««n. 08tC|¥ffl^ 

Lfcm?jftaa5 3o^^f So is^n^^ 

S^SP3 6 £ fc5fe^fcffiH-rsfl-ttOSfe8iaP3 2 £ 

[0035] ^mmmm(Dm^mmmi L 2 o<ommjj& 
«#2 5*jB«-ra«m*mit'sc^^ w?»a» 
vx7^y ^ic cfc o t jgjs^ nfcirFttasp 3 o <D&m 

20 »fcj\ xy^>^SS-rBuOft^2 5<Dj£ffifflk:flc^ 

s^sa9$3 o<o^2te, xy^v^jfS-rMott 

itf7?t«. CVTctb. m£fo 2 5(07X^ hit** 

< bTfe»tf. »?j»a«3 o *rsct* 

30 <. ■^Ftta« : ?2 0^»Sft^tta»3 0O?Bft«r 
[0 0 3 6] **«t«»T?W:. E«tt^*yxy^ 

2*«6teK<-rs^»fcwasi*«ibT^s^ 

[0 0 3 7] [»3£«0ftB] *»C. 09 (a) -0 9 
(d) *#!BbT, *^Jc««« : FiUa«TOBJft* 

ao»3«wii»*KBB'r*. £*r, 09 (a) ic^-r 
40 xst% JM*ii^r**:/Kfr&ft£»R2 iosi 

9 (b) fcgvrxg-e. 02-a*«*<etf 1 oo%o^f 
2 5 ttraejBtti:fts 0 

[0 0 3 83 *1^ 0 9 Cc) Kl/fxtUT, Ozi: 
A r«#A,«3ff^+Ttt«*2 5^x^^>^SSf*To 
50 coln> xyfy^xiiA r^-g-A,Ta^Sfca6s 0 
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9 (b) <DXm<D3i>y*>?bit&LTmftfo\cttt& 

«w^i7f> yseeom-tstm 2 5 

©±»fc«H5lffi**T5H*fett©3lS«» 3 2 itftgAS 
IIS. COB. tt«2 ^X^352 4 t>« 

«V&KV 3 2 OT^OgP^^, RttttOS^gp 3 6 
fc?>, 3«aK»3 2i:a6»3 6**-r*« : F]fiJtW«3 0 
ff»*Sft«. fLT, 0 9 (d) fcwtH-p, 
*«2 4©aj**#*l»*LT. ^M^ffiO«?ttU 
I?2 0*^It5 5 10 
[0 0 3 9] CCT\ ^#£Jg<tlfi:<fctl}£, 09 (a) 
tC^-rxe»C^^TVX^gP2 4 &Jgj£-r«*ffi£fIB 

tscfp, a^iKtBgp 3 o (QtiLWtt®mT5 c t #t 

(b) jc^-rxsox<v^-vy-p#c,nfcatt«:2 5© 
&ffimicm?L, v?m.&^3 0011211, 09 (b) 
Rt>*H9 (c) tit#ig0X7fyy»t<ttt 
S„ ^LT. mm2 5©i£®gltivX^SP2 4<0i« 

%iss-r s c fc ■ffsuanf*. m^msp 3 0 os* «h 
9 (b) oi7fyn'iffi2 1 20 

ai^^AELTiij^j-rsc ttftes, mmzs 

[0040] ffis 09 (c) fC^-TlStCfeV^Ts ft« 
f*2 5©±ffitvX^g|5 2 4*«g^c**X-y^>^* 

as-rctx-. e«»2 5<D±wttmt>tiiz< <-rsc t 

#T*€, 5£SBa$32fc8K'rsCi:tfT?£S„ 0 
9 (d) fc^-r^dt;:, «?ftffi«3 0ODU:»l*¥ffl 
Ic&^Tt^Stf, C<O<J;-5^:fc©fc*5|^li:*50-.Ttt^ 
$4333 2 tfetS. 09 (c) tcj^-f XifSK:*;^ 30 

-V f-^WSlSBm. < & D > £*M!S 3 2 <05fc4S! 
fctfT**. i»fyj^B*« 
IPLT\ «*|S!l*»5xy*->^ti*A 1 #T«*t<* 

5feSffiSP3 2©5 l c^3feMtT-€So 09 (c) tc 

fssB**xteR6n-r, 09 a) ©ig©xy*-j/y 

^#«<&3&<QT';iStU;f £1^0 40 
[0 0 4 1 ] [I4»il] #fc> 010 (a) ~0 
1 0 (e) S#SLT, *^fc«S*rSUH*f©« 
Jg^<D»4*SBg«%iiWrS. 010 (a) -01 
0 (d) t^-TXST-a. 01 (a) -01 (d) tc^ 
TI8i:H*©*!H*fTV\ S«2 l K«j&©ft#&2 
#<^T\ 010 (e) fC^XST*, C 

ws?^, m^thgi5 3 o%fg^-rs 0 

[0 0 4 2] 0 1 Hi, a^?ifttllS|53 0<Dtfck$m®X' so 



10 

SP3 6 tsis«aj3 2 fc©Mfc«M-rsegfte«©'t'ini« 

3 4i, *5.M2nt^5. C©J:5fcUraai3 6* 
^HW 3 4 , Rtf^gB 3 2 0 3S*Bfi*Wf 5«?tt 

ttiSB3o*j&a-rs£«, hjt^2Jw±<oett 

ft 2 5%J&£U CH4 (mo 1) /O2 (mo 1) 
0. 0 2 WTO^ftTT'^tty K^%fit\ ^ 
X\ CHt (raol)/Oz (mol)tfO. 0 3«±. 
2 5 S^OiSStf 9 0 0 t«TO^ftTT*^^t 

[0 0 4 3] CCT\ ^jSfiffiJgffifCitltf, 

f©s«»2 5fcj&s-rsi§mfcS3&-rsci:-e. 
ttma3oottB*wj»-rsci:3B*"c?**. e« 

#2 Stev^n&C VDjS*SSbTg#SP3 6, fffkl 

*cvDffi*arrwoe««:2 5o?g«i«:«»u w? 

tt#2 5 ©MS^^ ^D$C V DSOMKMt 

?SScffiSP3 0©(£SatK$^rffiiilc$iJffli-rsc fctfT* 
#5o 

[0 0 4 4] 

ttft^-rso 

[0045] sotfti 1 ] a^Qtt09», ±e* 1 mmm 
»fc»«-rstoi»**. st\ 1 biJto#^ B B B ^-v 
tywsfts (100) a*£±fc, 7*byy^7 

-fffifcioTA l Ol«IfcR^©^X*£-#7cttU: 
JgfiScLfCo (a) CF4 (mo l) /Oz (mo 

l) =0. 0 0 1 ©fi^c©**X(t>T% 5. 3 3Pa, 2 
OOWO^ftTt, a^ti> (b) CF4 (mol) / 
O2 (mol) =0. 2 SOg&StDtfX^T*. 5. 3 3 
Pa, 3 0W<D&frTT\ S^tSJStti'^VX-y^v 
^0. 5~2B#p a lSEL, (RS) *«J«Lft. 

&Kttliff70«j£Lfctf, #ftttf*0^*Hl 2 CD 
SlC^-To ftttf*©l««ttv CF4 (mo 1) /Oz (m 
o 1) Olt^fcX-y^V^K^^LSC tT*fMHIL 
fco iS$^5/tmJi>±<Dtt«f*;a±f3 (a) <D&PrX*B 
SJU (b) O^ffT'Jg 

fiELfco 

[0 0 4 6] CO2 (mol)/ 

H2 (mo 1) =0. 0 0 5<D®fiSt<D**X^T*. Stgig 
6151 0 5 0^ BE^J 1 3- 3 kP a, V-f *DBt>V7 
-4 0 0WO*#TT, a»^7X7X7f>^ 
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itte, 01 2\c^rxo\c i — 2. 3<Dmmic-?%c 
saitaiLT&iicllWtsziijWWSCJ: www 

£\ 01 3 (a) —HI 3 (c) iC^-To Hi 3 (a) 10 
(Om^WL&mtTX^hlti)^. 3T% Hi 3 (b) 
©« : FSScmSP^7'X^» hJ±W 1 . 4T% HI 3 (c) 

[0 0 4 8] [fgSSff!] 2 ] ±E» 2 fSSSTg 

W5*S (10 0) g«±lc, V^^-fSflS 
lc£oTA 1 «<DVX^aB*?Bfi8bfco CF 
4 (m o 1 ) /O2 (m o 1 ) = 0 . 0 0 1 OfflfltO^X 
cfJT% 5. 3 3 Pa. 2 0 0 WO*ffT?B«teEJ5tt'l' 
^•yX'yfV^O. 5B#P^#&U Stff* (P3S) SrJg 20 

fc*#-rs«?ttm»*jg«Lft. ^e>(^ 7 ? rata 
[0049] wenfc^tttHWosaKWoMaai^Ji 

^ 014 (a) RtfBl 4 (b) IC/^to HI 4 
(a) *4ffi«*OKflM»5X^ 014 (b) BSffi* 

[00 50] (%ffiffll 3 ] **SS0!l«\ **0J 2iB« 

bSO^Bfi^t^y K^6ftS (10 0) Sffi± 

«rJg/£Lfc 0 CF4 (mo 1) /O2 (mo 1) = 

0. 0 0 1 ©»«0«r^T, 5. 33Pa, 2 0 0W 

bfco ^O^. COz (mo 1) /Hz (mo 1) =0. 
0 5 ©fflj8©3ffX*T. SSSJg^ 1 0 8 0 °C> mill 
3. 3kPa, V^^D$;W-4 0 0W^frTT\ 

[0051] wsnfew^ ftnaR^oaaii^Ji*. 0 

15 (a) -HI 5 (c) lC*VT 0 HI 5 (a) ii. « 
?*a«Pfe(tti5^«II^JlT*0. HI 5 (b) so 
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a. *fftfaa^»o««*oiwi?itT, h 1 

5 (c) tt. ^OlffH^MHmTftS. Hi 
5 (c) O^K* 5 fc. 3feK»<Ojaft*4^t» 

[0052] \xm 4 ] ±e» 3 §hssj£ 

*VFfr6ft8 (l0 0)S&±lc. 7*Hjy^77 

F4 (mo 1) /Oz (mo 1) =0. 0 0 1 ©Jfi/igOtf 
X*T\ 5 . 3 3 P a , 2 0 0 W©*#TS«lCEJStt 

^*yi7f>^0. 5B*HSSU tttt* (Rtt) * 
Bf&htZo $0C. A r (mo 1 ) /O2 (m o 1 ) =1 
Offl^O^X*Ttt«mcx^^V^SSbfc^cl5, 
016 (a) OK««^JIk:^'r« : fttffiaJ*»Sc:i: 

[0 0 5 3] A r (mo 1) /Oz (mo 1) = 

1 Offl^OX^^-V^XlC^^T, A r 1 0 0 %<Dtf 
X\c&^TffiRmcx.v*>?%:ffiLTct£Z, 01 6 

(b) ommmmc7K?m¥fom&*n%c£tfT*i* 
^v^xjCcfcoTjgjsgsnfcW^aaap^x 01 6 

(a) ^V^m^<D9c^m<^tlX^fc 0 » % Ar 
(mo 1 ) /Oz (mo 1 ) - 1 ©fflfiROXy^V^tf 

X^ffifflLfc^^. x^v4fl$H*g<f act 

T% A r 1 0 0%OX-y^->y*rx*fflfflLfcSi-&OJ; 
? fc^90*S«B*flK< ftofc 0 

[0054] mmm 5 ] *nmmi±, ±c» 4 gissjg 

^evKo (ioo)Ifi, (no) iS, (111) 
s&<d 3 ^(ommz^n^y thw ^ 7 4 &mc 

ioTA lSOTX^as^^bfCo CF4 (m 

o 1 ) /Oz (mo 1 ) =0. 0 0 1 ©ffljSOtfX* 
T% 5. 3 3 P a. 2 0 0 WO^T^lilc£Efi^ 

♦yxyfy^tiU 7X^*hJt#2 0ftttf* (P3 

a) *jb«l^o 

[0 0 5 5] CH 4 (mo 1 ) /H2 (mo 1 ) 

= 0. 045, CO2 (mol) /H2 (mo 1) =0. 
0 0 5©ffl/£©#X4>T\ SffiSJg^J 1 0 5 0°C. ff* 
13. 3kPa, ^^D^7-4 0 0W<O^T 

fco 017 (a) OKlWftafJUJc^-rJ:^ 

BfUZftTzo 01 7 (a) ti. (10 0) Ste^rffl 

[00 5 6] (1 1 0) gt&tDMncDJ&mtCCT'k 
ft. (10 0) SffiT'ti. S£lC, CH4 (mo 1) / 
H2 (mol) =0. 0 8, CO2 (mol) /Hz (m 
ol) =0. 0 0 5Oi^X*t\ 81SSS&19 0 



(8) 



2002-751 71 



13 

Ot:, JE£8. OkPa. v-f^n8/W-3 0 0W(D 

m&m 1 7 (b) tc^-To 

[0 0 5 7] -73s (lll)»Sm S6t, CH 
4 (m o 1 ) /H 2 (m o 1 ) = 0 . 0 0 15 (DfflfiEO** 
X<PX, m&U&%3 1 050^ EE2> 13. 3kPa> 

S?j|5(ttia5<D±^?»<D^K^:0 1 7 (c) lc^t 0 
[0 0 5 8] gtfcu X-y^V^**Xl;:B2He/H2= 1 
0 0 0 X 1 0- 6 £\,^ : ?g&*tiax.%>£ tX, mW'L'D'? 

d^^yh^^t^ctt^x^, m^WLiam^cnm. 

[0 0 5 9] &L±. #f^#£££^TfcSn/cfgSUi;& 
(Of- YWm^^.t 2> C t X, ~>3vh ^-m-er^M 

[0 0 6 0] 

v^o^^is^-r s c t ic .to rmaottt-r s c t 

yKMKWa^TlfySy Ktttc-TS^&i: tig* 
[00 6 1] 3: ft. *%Kfc^l5ffi(0«?»cm^<DS! 

>&ii^-rs c t x, m^mm&<DfomttmwT % ztv 
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[Esos^^iftw] 

[01] El (a) -01 (e) 

[02] si (e) icm?m?mm®s<D&±m-e$>z, 
io [0 3 ] nt i nmmm<om?ifrtiim?<o%z&M%:7n-*m 

[04] 03 (b) ic^-rS^JftftiS&cDS&gBOJieH 
[0 5] 0 4lC^-rS J ?ffitttjm-?tC*V-F®®&t/7' 

[0 6 ] a-&a5o^H^«gejiRo'(Dy- Mt^^a 

20 

[07] 07 (a) -07 (f) It, *^itS5f? 

[08] 07 (f) fc^-ra^ttsgp«o^0T'fes o 

[0 9] m9 (a) —0 9 (d) It, 

So 

[01 0] 01 0 (a) -01 0 (e) l±. ^fgBJfcHI 

30 "PfeSo 

[01 1] 01 0 (e) \z.m^m^M\m>v®ckmx%> 
[012] sussed 1 o&ttteRzsmTmmfflttm*^ 
[0 1 3 ] 0 1 3 c a ) -0 1 3 ( c ) it, nmm 1 t 
[01 4] 01 4 (a) &t>"0i 4 (b> it, mmrnz 

[01 5] 01 5 (a) -01 5 (c) It, ?|gS0!)3T- 

40 m^tirzm^mmm^(Dm^m.^mx'^. 

[01 6] 01 6 (a) Mil 6 (b) n, nmu 
x*m e. ntzm : ?Mmm?<Dmw$mnx*& z„ 

[01 7] 01 7 (a) -01 7 (c) it, 3mm5x* 

[018] '^(D^mmcom^mmm^m-rnm.m 
[019] a!3fc<Dfc:-7S-y vmrnvm^WLmm?*^? 

so 2 0- ■m?mmm?, 2 1 •as c^-v^vFa 



<&M2 0 0 2-7 5 1 7 1 
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SB. 3 2-3SS8BP, 3 4-^fHSP. 3 6-SfffiB, 4 0 

-y-hwm. 4 1-tMwi, 4 2-*y-Km 4 



4 8-S^ 5 0, 5 2-tff^W7, 
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